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<210> 1 
<211> 1722 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 1 

caagcttctt 

caggcctcaa 

gcattgagtt 

cactaacttc 

agaattgtcg 

tatattgtaa 

cgtttcttcc 

ctactgggat 

ttagggagga 

aatttcattt 

accagacagt 

atgacgataa 

gtggcagaaa 

taactaatgg 

atcccgaggc 

tagcccactc 

ctgctactaa 

ttcagaaacg 

tgtctgaccg 

agatgcttga 

actcgtttgt 

cattttcaag 

gattgttttt 

gcaataccat 

acagtgtgga 

atgacataaa 

ttaaatagga 



caattttgct 
tccaagacat 
tatcgctatg 
ataatcggct 
cgcgaaatcc 
acctgttcga 
aagatgcttg 
ggtagttttc 
ttgttcttgt 
gaattcatct 
taatgtttct 
atttgagccc 
taacaccagg 
cacagaaaat 
aacagagctt 
ttctctggac 
gacaagaaag 
ccaattctat 
ggatagcgag 
tgactttgtg 
aagaaaacaa 
attttacgag 
gattaaacta 
cctcgagaat 
tcgtcccagt 
caacaagaac 
aaatctccgg 



tgctctctct 
tctatataag 
acgtagggaa 
cttgacgttg 
tcaccggagg 
ctatataaca 
aactacaaaa 
aactataagg 
ccattttgct 
catgatttat 
gtaaaactta 
ttctctctct 
agacttaaag 
ggaatcaccc 
gctggacaat 
gctggtgcta 
ttatctgctg 
cattctcaca 
gatgaagtcg 
gatgtgaata 
agggttatag 
aaagagttgc 
tggaaccatg 
tgccgtaata 
gactcaaaca 
aatgttgaca 
cttttatgat 



tacacagcca 
catattgcag 
attctaattt 
ttgagtgtaa 
aagtgatttc 
tctttcacct 
ttggagcaaa 
attgtaataa 
ctatgctatg 
ttgaatttga 
attccttcat 
gctcgaaacc 
tatgcttttt 
tacttaatga 
ttgagatgac 
aagttatatt 
agcgatcaga 
gagtccagcc 
atgacgatgt 
aagatgaaaa 
cagatggtca 
accgttactc 
gacttgtcga 
gctcagacac 
ccaacaacaa 
acaaggacaa 
accgatttat 



atcggtgttt 
aagaggcggt 
aggggaggcc 
ttgaacaaga 
aactgatgag 
tcgctctcta 
gcgcaaaaga 
cacattacag 
tggtagcttc 
gttcaagctt 
atttgaggaa 
tcgtaagcgg 
accgttggat 
tggaaaccgt 
cagcaacatt 
gacaagcgaa 
ggctagaagc 
aatggcgctt 
tgcagatttt 
gcaattcatg 
tatctcttgg 
atcactcttc 
ctcagccacc 
caccaccacc 
taacattgtg 
taacagcaga 
cggattgtaa 



tcgcagcttt 
tctaattgtt 
tcagagtttg 
atgtgtaggc 
aatctcttga 
ggcaacccat 
aagtcaagat 
aaaactgaag 
aaggggctgc 
ttcgaagaat 
gaaggaagtg 
agacaaagag 
tcacccagtt 
ggtttaggat 
ccaccagcca 
gctgtggtcc 
cacctacttc 
gagcaagtaa 
gaagatcgcc 
catctttgga 
gcatgtgaag 
tggtgttgga 
atcaacaact 
aacaacaaca 
gatcatccca 
gacaaagtaa 
cttattcttc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 



tttcttaaaa aattgtttag gagcaaacaa attttttata tgttagtgta ttcaactgat 1680 
tacattttta gttaaaaaaa aaaatggatt ctgcttataa ct 1722 



<210> 2 
<211> 445 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 2 

Met Cys Arg Gin Asn Cys Arg Ala Lys Ser Ser Pro Glu Glu Val lie 
15 10 15 

_ Ser Thr Asp Glu Asn Leu Leu lie Tyr Cys Lys Pro Val Arg Leu Tyr 

20 25 30 

; " •- ■ 

Asn lie Phe His Leu Arg Ser Leu Gly Asn Pro Ser Phe Leu Pro Arg 

f£i 35 40 45 

}i i Cys Leu Asn Tyr Lys lie Gly Ala Lys Arg Lys Arg Lys Ser Arg Ser 

jni 50 55 60 



Thr Gly Met Val Val Phe Asn Tyr Lys Asp Cys Asn Asn Thr Leu Gin 
65 70 75 80 

Lys Thr Glu Val Arg Glu Asp Cys Ser Cys Pro Phe Cys Ser Met Leu 
85 90 95 



m 

j"' Cys Gly Ser Phe Lys Gly Leu Gin Phe His Leu Asn Ser Ser His Asp 

100 105 110 

Leu Phe Glu Phe Glu Phe Lys Leu Phe Glu Glu Tyr Gin Thr Val Asn 
115 120 125 

Val Ser Val Lys Leu Asn Ser Phe lie Phe Glu Glu Glu Gly Ser Asp 
130 135 140 

Asp Asp Lys Phe Glu Pro Phe Ser Leu Cys Ser Lys Pro Arg Lys Arg 
145 150 155 160 

Arg Gin Arg Gly Gly Arg Asn Asn Thr Arg Arg Leu Lys Val Cys Phe 
165 170 175 

Leu Pro Leu Asp Ser Pro Ser Leu Thr Asn Gly Thr Glu Asn Gly lie 
180 185 190 

Thr Leu Leu Asn Asp Gly Asn Arg Gly Leu Gly Tyr Pro Glu Ala Thr 
195 200 205 

Glu Leu Ala Gly Gin Phe Glu Met Thr Ser Asn lie Pro Pro Ala lie 
210 215 220 

Ala His Ser Ser Leu Asp Ala Gly Ala Lys Val lie Leu Thr Ser Glu 
225 230 235 240 



Ala Val Val Pro Ala Thr Lys Thr Arg Lys Leu Ser Ala Glu Arg Ser 
245 250 255 



Glu Ala Arg Ser His Leu Leu Leu Gin Lys Arg Gin Phe Tyr His Ser 
260 265 270 



His Arg Val Gin Pro Met Ala Leu Glu Gin Val Met Ser Asp Arg Asp 
275 280 285 

Ser Glu Asp Glu Val Asp Asp Asp Val Ala Asp Phe Glu Asp Arg Gin 
290 295 300 

Met Leu Asp Asp Phe Val Asp Val Asn Lys Asp Glu Lys Gin Phe Met 
305 310 315 320 

His Leu Trp Asn Ser Phe Val Arg Lys Gin Arg Val lie Ala Asp Gly 
325 330 335 

His lie Ser Trp Ala Cys Glu Ala Phe Ser Arg Phe Tyr Glu Lys Glu 
340 345 350 

Leu His Arg Tyr Ser Ser Leu Phe Trp Cys Trp Arg Leu Phe Leu lie 
355 360 365 

Lys Leu Trp Asn His Gly Leu Val Asp Ser Ala Thr lie Asn Asn Cys 
370 375 380 

Asn Thr lie Leu Glu Asn Cys Arg Asn Ser Ser Asp Thr Thr Thr Thr 
385 390 395 400 

Asn Asn Asn Asn Ser Val Asp Arg Pro Ser Asp Ser Asn Thr Asn Asn 
405 410 415 

Asn Asn lie Val Asp His Pro Asn Asp lie Asn Asn Lys Asn Asn Val 
420 425 430 

Asp Asn Lys Asp Asn Asn Ser Arg Asp Lys Val lie Lys 
435 440 445 



<210> 3 
<211> 6338 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 3 

aaagagaatg 

gtggtaaagt 

agcgagtggt 

tcagagcatt 

ttctcaagcg 

gattcctctc 

gccgagaaat 

ttttacaaag 

cttgtgttga 

atttgtcagc 

gaactcatca 

gccgcaaacc 

cgttttcatg 



ctttgactct 
ttcgaccttt 
tcgagagttt 
acatcattgg 
gggaagagag 
attcttcttc 
tgattcaatc 
gctcatatgg 
attattgttt 
agcgttaagg 
tattcagttt 
atacgtaact 
aaatgtatgt 



ctcattggtc 
gactttacaa 
tggatcattt 
aagatgatgt 
agaagtcaag 
tctgtatcgc 
tctatgaatc 
atatgatatg 
caatttgttc 
agttgagttc 
tgggaaagga 
tttgtaattt 
ttaatatttc 



aaacctgact 
gttggcgtta 
tcccccgact 
ggaggtgctt 
attcagattt 
aatcctctgg 
cataattgat 
aggatcgaga 
atattatact 
aagaagcaac 
aacaattttt 
tcggttctgt 
actatacatc 



gtatttatat 
agaagagaga 
tcacggtctc 
ttgcctaggt 
gcagaaaacg 
ctctcctctt 
atgtgaaact 
tgtctctgta 
aaaccggtga 
atgttgtctt 
tttaccgccg 
agacacataa 
acacaactca 



gcgttattgt 
tgcgtagatc 
cacgtcgatc 
acgatccgaa 
tcatccattt 
attcaggtaa 
taattaggga 
acattagaat 
tggatttgga 
gtctccatgg 
gtgattatgt 
aaggatctct 
agtagaaaac 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 




actgatggtt 
attgctacct 
aaacaatgga 
acaaaaatgg 
gatcaatgat 
gcacaatata 
cwtctgaatg 
ttgatgttag 
aggtaagaaa 
tgaaagaaga 
taagtatttc 
ggcacgtgcc 
tttaattcct 
atattataat 
taaacat:aaa 
gtttaaaata 
tttttacttg 
ctctcttaca 
aatcggagtc 
gaaattttgc 
tttttttttt 
atttgataag 
cgtctaaact 
tctttattac 
ttctaattgt 
ctcagagttt 
aatgtgtagg 
gaatctcttg 
aggcaacgta 
gtgtagatca 
agtgtgtgct 
tcttccaaga 
cttgaatgta 
acctatttta 
ctataaactt 
gttttcaact 
gttcgtcgac 
tttttttctg 
atgtggtagc 
tctaacactg 
atttttgtgt 
gagaaaacat 
aatttcattt 
tggaaattct 
ctattgtagc 
atatttgagg 
tttgtttata 
gcccttctct 
tccttgcttc 
acctcgtaag 
tttaccgttg 
tgatggtaaa 
aagaagatac 
gggtattgtt 
aggatatccc 
agccatagcc 
ggtccctgct 



atccattaat 
tagtgattag 
atcaaaat:ac 
aaattaaaat. 
aaaagt.a1:at: 
tttaacatat 
aagcaaattt 
tatagtactc 
agaaaaatag 
'taataactaa 
atctttacta 
taggtaccaa 
ctaatactca 
ggattaagct 
t:aagt:tcaac 
tgggccataa 
tttcttcttt 
cagccaatcg 
aagtaataac 
tgtagatccg 
aagatttctt 
tatgatgatt 
tgtctatgtc 
acaggcctca 
tgcattgagt 
gcactaactt 
cagaa-ttgtc 
atatattgta 
tgatttgcct 
cccactaata 
tcttttgtct 
tgcttgaact 
gctgctacag 
tctttgttga 
acattttata 
ataaggattg 
aaaattcgat 
tattgtcatg 
ttcaaggtgg 
tgaaatgcta 
ttgttgtttg 
gtcccagatg 
gaattcatct 
tgatttgcta 
tttcggaaga 
tcagttactt 
ttccatcctt 
ctctggtaac 
tcttgtcagt 
cggagacaaa 
gattcaccca 
atcatatctt 
aatggcctga 
accagaactg 
gaggcaacag 
cactcttctc 
actaagacaa 



catcattcta 
atgttcctgt 
atattcagta 
tgaaggtcat 
accagaacag 
acaaatttta 
atttgatgtg 
tatgctaaca 
at:taatat:aa 
ttgactaaaa 
taaaatgtaa 
tagacgtacg 
ctgtactgcc 
gtccaagttg 
tatttattga 
ggcccagact 
ctcagtgaat 
gtgttttcgc 
aattgataaa 
gaatcgaatt 
cttacacatt 
ctgctaagtg 
ttgaatgaac 
at.ccaagaca 
ttatcgctat 
cataatcggc 
gcgcgaaatc 
aacctgttcg 
tcctctctca 
gtttgagttt 
cctaaatttg 
acaaaat:t.gg 
tgatatgtta 
gtagatatgg 
aaattgtgtt 
taataacaca 
gtcaatgtct 
cagttaggga 
gcaactatta 
ctgctgtttc 
tcttctcact 
gagcttacaa 
catgatttat 
tgcctttatt 
ataccagaca 
taaacttggt 
atttgtacta 
cctcagaacc 
acatctctgt 
gaggtggcag 
gtttaactaa 
cttctgtgcg 
ttgtttagtt 
atgtacaaaa 
arcttgctgg 
tggacgctgg 
gaaagttatc 



ttggtcgaaa 
gagtttcagc 
atttatttta 
gaagattcta 
tggtggatct 
atctaaaagt 
ttaatcatcc 
taattttttt 
aaagcatttt 
aattagtaga 
caaatttcaa 
tccgccctga 
atggtagagg 
gtcgtatttt 
ctagtaataa 
tgaaaaaaaa 
atctcccaat 
agctttcagg 
cctaattgtt 
ctagttctgg 
tggttcaaaa 
gcattggata 
tctctgagtt 
ttctatataa 
gacgtaggga 
tcttgacgtt 
ctcaccggag 
actatataac 
tcatattagc 
gctaagctga 
aacttgttgt 
agcaaagcgc 
tttatcttac 
acataatgaa 
ttggttaggt 
ttacagaaaa 
atgtttctct 
ggattgttct 
caactgaggt 
atgctgtata 
cttttcgaac 
ccaattgtct 
ttgaatttga 
aatgaggtta 
gttaatgttt 
taattgggaa 
ggaagaagga 
ccttcgatta 
aaatccaacc 
aaataacacc 
tggcacagaa 
ttccttgtgg 
tttgtacttc 
ttaatggcat 
acaatttgag 
tgctaaagtt 
tgctgagcga 



acaaggatta 
tagccaagtc 
aactctgact 
ttcttagtat 
agaaaca^tat 
tgtattcatt 
atttatgtgt 
atactataaa 
attagctgaa 
gcatatgggg 
aattatcaaa 
aataagttgg 
tgaaaaaaac 
ctttacattt 
tacgtgtaaa 
acttgaaacc 
caagcttctt 
tttgtctcaa 
tccattgtat 
aatcgttgat 
gatcacatag 
aagttttcgt 
gcttaaaaag 
gcatattgca 
aattctaatt 
gttgagtgta 
gaagtgattt 
atctttcacc 
tcagtaatct 
ttatggtctg 
ttgttgttgc 
aaaagaaagt 
ttctaatatg 
tggtttcttc 
caagatctac 
ctgaaggtta 
agatgatttg 
tgtccatttt 
ttcttccggg 
ctttcactgt 
tgctgagtgt 
tgtgtctatg 
gttcaaggta 
tagttaaaaa 
ctgtaaaact 
atccgatagc 
agtgatgacg 
aataccttaa 
ataatgtttt 
aggagactta 
aatggaatca 
cttagaactt 
tcctcgcatt. 
gctacaggaa 
atgaccagca 
atattgacaa 
tcagaggcta 



gtttcaactt 
aactagagtt 
atttatgtaa 
gaaaagtata 
ttagtatatg 
ta-tgaaaaga 
taatcagcca 
-ttaaaaaaat: 
ataaataaaa 
cacaatacac 
ctgtatatag 
tgaatatggt 
aattttagaa 
tattaactaa 
atgtctattg 
caaagttata 
cgattttgct 
tctcaaatta 
tgtaagattt 
ctcgatggaa 
ttttatttta 
ttttgcaata 
tcttgtgctt 
gaagaggcgg 
taggggaggc 
at:t:gaacaag 
caactgatga 
ttcgctctct 
ttcatctcct 
attcatggcg 
agccatcgtt 
atgttttctt 
gaagctgatg 
tttgttcatg 
tgggatggta 
gtctttttct 
ttatttacta 
gctctatgct 
gcctttcata 
ttggttacat 
gtgcttatct 
caggggctgc 
tgtggtttta 
agggtctttc 
taattccttc 
tggtgaaaat 
ataaatttga 
tagcagtaac 
gcagctcgaa 
aagtatgctt 
ccctacttaa 
catattacag 
cttcttgcga 
accgtggttt 
acattccacc 
gcgaagctgt 
gaaggtttgt 



840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 



tcatcatgac 
atggataagt 
tcttcagaaa 
tacttcttag 
ttgttctcat 
tgttgtctcc 
cgcttgagca 
attttgaaga 
aaatggtat.a 
gatgactttg 
gtaagaaaac 
cttacattcc 
gttgatgttt 
gattttacga 
aacatataca 
aaatttccag 
cagccaccat 
ccaccaccaa 
acattgtggr 
acagcagaga 
gattgtaact 
ttagtgtatt 
aaaaactgaa 
tctagtaaat 
tgcaaataga 
aaccccattt 
tttgctttga 
tagatcggag 
tgggatttag 
aggtaatgga 
cgcaatgcac 
catcaatttc 
gtatactctg 
aactagtttg 
aagactacag 
ttgaagctta 



accccgtcat 
gtttatagta 
cgccaattct 
gcattttctt 
ccaaatttgt 
gttttattgc 
agtaatgtct 
tcgccaggta 
tgatgtaact 
tggatgtgaa 
aaaggt:aact 
atacctgtct 
cagggttata 
gaaagagttg 
gacacat.aac 
gtgttggaga 
caacaactgc 
caacaacaac 
tcatcccaat 
caaag-taatt 
tattcttctt 
caactgatta 
aaaaaagaaa 
atgagttata 
t:tgaaaacaa 
ggacttgttc 
caccaccaat 
tcaagtaata 
cagtagatcg 
acatagttct 
atttttgttt 
tcatattagg 
tgctatgtag 
ggctctctgt 
tctcaagaag 
aggaggttct 



cataattacc 
ctgccatatt 
atcattctca 
taaattgctc 
attttgatct 
cactaaccaa 
gaccgggata 
ttccatgatt 
tgctaatggc 
taaagatigaa 
acttctctta 
aaatgatttt 
gcagatggtc 
caccgttact 
tacactatca 
ttgtttttga 
aataccatcc 
agtgtggatc 
gacataaaca 
aaataggaaa 
tcttaaaaaa 
catttttagt 
agtttcctta 
tattaatcaa 
atcaagaaga 
tttctcaatg 
cggtgttttc 
aaattgatta 
gaaatcggaa 
ggattcattg 
caaaggatca 
gtttatattt 
ataaagtctt 
tttaaagttt 
cataatatcg 
tatgtgcgtt 



attcctgttg 
aaccgagaaa 
cagagtccag 
atgatgatat 
gtatgtatca 
aaaatgcatg 
gcgaggatga 
tctttctgcg 
ttttgaaact 
aagcaat.t.ca 
cacatgaaca 
gcttatggaa 
atatttcttg 
catcactctt 
atcttgtttc 
ttaaactatg 
tcgagaattg 
gtcccagtga 
acaagaacaa 
atctccggct 
ttgtttagga 
taaaaaaaaa 
atttttcttt 
gtacataaca 
aattaatbaa 
aatccctcac 
gaatctttca 
acctaagtat 
tttacgtttt 
cttctagttg 
cagaatttga 
cttctagtaa 
aacattttgg 
tgtgctttca 
tcgactctgt 
ttgatatc 



ttacaaatgt 
atttcttcca 
gtgatccaag 
cttatcaaag 
acgcaaaata 
tttctgtgac 
agtcgatgac 
ttcattaaat 
taaaaaagct 
tgcatctttg 
gacacaaaaa 
ctttgagctc 
ggcatgtgaa 
ctggtaatat 
gttttctgaa 
gaaccatgga 
ccgtaatagc 
ctcaaacacc 
tgttgacaac 
tttatgatac 
gcaaacaaat 
aatggattct 
ttgacttgag 
taaaaatagt 
gacagagtga 
aagcagcaag 
ggtttgtctc 
tcccgttctc 
tgttaaaaga 
attctcgaat 
tttaaaattt 
ctcgaacttg 
tcaactttgt 
ctattacaca 
tttgagtttc 



tcttcctatt 
gccacctact 
ttccttcacc 
catacttggt 
gttatgtcca 
aagccaatgg 
gatgttgcag 
agacaacaga 
gcagatgctt 
gaactcgttt 
gaccttatgt 
aattatgatt 
gcattttcaa 
aagtacacca 
aaaaaaat:aa 
cttgtcgact 
tcagacacca 
aacaacaata 
aaggacaata 
cgatttatcg 
tttttatatg 
gcttataact 
aaaaagctcc 
atatattaag 
ttaagcttaa 
cttcttcgat 
gatttcaatc 
tcgtaagagt 
ttgatggttt 
tgtttgattt 
gacaaaattc 
ttggaactct 
ttgatctcta 
ggtctcatac 
tcaacagtgg 



4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6338 



<210> 4 
<211> 1715 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 4 

caagcttctt 

ttcaggcctc 

ttgcatggag 

tgcactaact 

gcagaattgt 

gatatattgt 

atcgtttctg 

atctactggg 

agttagggag 

gcaatttcat 

ataccagaca 

tgatgatgat 

aggtggcaga 



caattttgct 
aatacaagac 
ttgaacaata 
tcataatcag 
cgcgcgaaat 
aaacctgttc 
ccaagatgct 
atggtagttt 
gattgttctt 
ttgaattcat 
gttaatgttt 
aaatttgagc 
aat.aacacca 



tgctctctct 
attctatata 
tgacgtaggg 
ctctggacgt 
cctcaccgga 
gactatataa 
tgaactacaa 
tcaactataa 
gtccattttg 
ctcatgattt 
ctgtaaaact 
ccttctctct 
ggagacttaa 



cttacacggc 
agcatattgc 
aaattctaat 
tgttgattgt 
ggaagtgatt 
catctttcac 
aattggggca 
ggattgtaat 
ctctatgcta 
atttgaattt 
taattccttc 
ctgctcgaaa 
agtatgcttt 



caatcggtgt 
agaagaggcg 
ttaggggagg 
atttgaacaa 
tcaactgatg 
cttcgctctc 
aagcgcaaaa 
aatacattac 
tgtggtagct 
gagttcaagc 
atatttgagg 
cctcgtaagc 
ttaccgttgg 



tttcgcagct 60 
gttctaattg 120 
cctcagagtt 180 
gaatgtgtag 240 
agaatctctt 300 
taggcaaccc 360 
gaaagtcaag 420 
aaagaact^ga 480 
tcaaggggct 540 
ttttggaaga 600 
aagaaggaag 660 
gtagacaaag 720 
attcacccag 780 



tttagctaat 
atatcccgag 
catagcccac 
ccctgctact 
tcttcagaaa 
aatgtctgat 
ccagatgctt 
gaactcgttt 
agtattttca 
gagattgttt 
ctgcaatacc 
tgtggatcat 
cataaaaaac 
taggaaacac 
taaaaaaatt 
tttttagtta 



ggcacagaaa 
gcaacagagc 
tcttctctgg 
aagacaagaa 
cgccaattct 
cgggatagcg 
gatgactttg 
gtaagaaaac 
agattttacg 
ttgattaaac 
atcctcgaga 
cccagtgact 
aagaacaatg 
tccggtttag 
gtttaggagc 
aaaaaatgga 



atggaattgc 
ttgctggaca 
acgctggtgc 
agttatctgc 
atcattctca 
aggatgaagt 
tggatgtgaa 
aaagggttat 
agaaagagtt 
tatggaacca 
attgccgtaa 
caaacaccaa 
ttgacaacaa 
atgataccga 
aaacaaagat 
ttctccttaa 



cctgctgaat 
atttgagatg 
taaagttata 
tgagcgatca 
cagagtccag 
cgatgacgat 
taaagatgaa 
agcagatggt 
gcactgttac 
tggacttgtc 
tacctcagtc 
caacaataac 
ggacaataac 
tctatcggat 
tttatttgtt 
taact 



gatggaaacc 
actiagcaaca 
ttaacaaccg 
gaggctagaa 
ccaatggcgc 
gttgcagatt 
aagcaattca 
catatctctt 
tcatcactct 
gactcagcca 
actaacaaca 
attgtggatc 
agcagagaca 
tgtaacttat 
agtgtattca 



gtggtttagg 
ttccaccagc 
aagctgtggt 
gccacctact 
ttgagcaagt 
ttgaagatcg 
tgcatctttg 
gggcatgtga 
tctggtgttg 
ccatcaacaa 
acaacaacag 
atccgaatga 
agtaattaaa 
tcttctttct 
actgattaca 



840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1715 



<210> 5 
<211> 440 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 5 

Met Cys Arg Gin Asn Cys Arg Ala Lys Ser Ser Pro Glu Glu Val lie 
15 10 15 

Ser Thr Asp Glu Asn Leu Leu He Tyr Cys Lys Pro Val Arg Leu Tyr 
20 25 30 

Asn He Phe His Leu Arg Ser Leu Gly Asn Pro Ser Phe Leu Pro Arg 
35 40 45 

Cys Leu Asn Tyr Lys He Gly Ala Lys Arg Lys Arg Lys Ser Arg Ser 
50 55 60 

Thr Gly Met Val Val Phe Asn Tyr Lys Asp Cys Asn Asn Thr Leu Gin 
65 70 75 80 

Arg Thr Glu Val Arg Glu Asp Cys Ser Cys Pro Phe Cys Ser Met Leu 
85 90 95 

Cys Gly Ser Phe Lys Gly Leu Gin Phe His Leu Asn Ser Ser His Asp 
100 105 110 

Leu Phe Glu Phe Glu Phe Lys Leu Leu Glu Glu Tyr Gin Thr Val Asn 
115 120 125 

Val Ser Val Lys Leu Asn Ser Phe He Phe Glu Glu Glu Gly Ser Asp 
130 135 140 

Asp Asp Lys Phe Glu Pro Phe Ser Leu Cys Ser Lys Pro Arg Lys Arg 
145 150 155 160 



Arg Gin Arg Gly Gly Arg Asn Asn Thr Arg Arg Leu Lys Val Cys Phe 
165 170 175 



Leu Pro Leu Asp Ser Pro Ser Leu Ala Asn Gly Thr Glu Asn Gly lie 
180 185 190 

Ala Leu Leu Asn Asp Gly Asn Arg Gly Leu Gly Tyr Pro Glu Ala Thr 
195 200 205 

Glu Leu Ala Gly Gin Phe Glu Met Thr Ser Asn lie Pro Pro Ala lie 
210 215 220 

Ala His Ser Ser Leu Asp Ala Gly Ala Lys Val lie Leu Thr Thr Glu 
225 230 235 240 

Ala Val Val Pro Ala Thr Lys Thr Arg Lys Leu Ser Ala Glu Arg Ser 
245 250 255 

Glu Ala Arg Ser His Leu Leu Leu Gin Lys Arg Gin Phe Tyr His Ser 

Ki 260 265 270 

C; His Arg Val Gin Pro Met Ala Leu Glu Gin Val Met Ser Asp Arg Asp 

ft; 275 280 285 

j™[ Ser Glu Asp Glu Val Asp Asp Asp Val Ala Asp Phe Glu Asp Arg Gin 

'"^ 290 295 300 



m 



Met Leu Asp Asp Phe Val Asp Val Asn Lys Asp Glu Lys Gin Phe Met 
305 310 315 320 

His Leu Trp Asn Ser Phe Val Arg Lys Gin Arg Val lie Ala Asp Gly 
325 330 335 

His lie Ser Trp Ala Cys Glu Val Phe Ser Arg Phe Tyr Glu Lys Glu 
340 345 350 

Leu His Cys Tyr Ser Ser Leu Phe Trp Cys Trp Arg Leu Phe Leu lie 
355 360 365 

Lys Leu Trp Asn His Gly Leu Val Asp Ser Ala Thr lie Asn Asn Cys 
370 375 380 

Asn Thr lie Leu Glu Asn Cys Arg Asn Thr Ser Val Thr Asn Asn Asn 
385 390 395 400 

Asn Asn Ser Val Asp His Pro Ser Asp Ser Asn Thr Asn Asn Asn Asn 
405 410 415 

lie Val Asp His Pro Asn Asp lie Lys Asn Lys Asn Asn Val Asp Asn 
420 425 430 



Lys Asp Asn Asn Ser Arg Asp Lys 
435 440 



# 



8 



<210> 6 
<211> 5895 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 6 

aaagagaaga gctttgactc tctcattggt 
tgtggtaaag tttcgacctt tgacttgaca 
cagcgagtgg ttctagagtt ttggatcatt 
ctcagagtgt tacagcaatg gaagatgatg 
attctcaagc ggggaagaga gagaaatcaa 
tgattcctct cattcttctt ctctgtgtcg 
agccgagaaa ttgtttcaat ctctatgaat 
attttacaaa gactcatatg gatatgagga 
tgttgaatta tggtttcaat ttgttcatat 
\£i gtcagcagcg ttaaggagtt gagttccaaa 

jx^ tcatattcag ttttgggaaa ggaaacaatt 

^r;; ccattcgtat ttgtaatttt tggttctgta 

f^ii aatgtatgtt taatatttca gtgatataca 

n\: ttatccatta atcattctat tggtcgaaaa 

nl ggattatatg ttcctgtgag tttcagctag 

:H aaaatacata ttcagtaatt tattttaaac 

atcaaaattg aaggtcatga agattctatt 
ttaatttctt catcctccac gcatagatca 
ctcactgtac tgccatggta gagttaaaaa 
I'- cattaagctg tccaagttgc ttgtattttc 

aactatttat tgactaataa taatacgtgt 
taggcccaga cttgaagaaa aacttgaaac 
tcagtgaata tctcccaatc aagcttcttc 
aatcggtgtt ttcgcagctt tcaggtttgt 
ataacaattg ataaccctaa ttgtttcaat 
atccggaatc gtattctagt tctggaatcg 
cttcatacac atttggttca aaagatcaca 
attctgctaa gtggcattgg ataaagtttt 
gtcttgaatg aactctctga gttgcttaaa 
tcaatacaag acattctata taagcatatt 
agttgaacaa tatgacgtag ggaaattcta 
cttcataatc agctctggac gttgttgatt 
gtcgcgcgaa atcctcaccg gaggaagtga 
gtaaacctgt tcgactatat aacatctttc 
gccttcctct ctcatcattt tagcttagta 
aatagtttga gtttgctaag ctgattatgg 
gtctcctaat gttatttgaa cttgttgttt 
cttgaactac aaaattgggg caaagcgcaa 
ttgccacagt gatatgttat ttatcttact 
tttgttgagt agatatggac ataatgaatg 
attttacaaa attgtgtttt gcttaggtca 
aaggattgta ataatacatt acaaagaact 
aattcgatgt caatgtctat gtttctctag 
ttgtcacgca gttagggagg attgttcttg 
caaggtgggc aactattaca actgaggttt 
aaatgctact gccgtttaat gctatatact 
gttgtttgtc ttcttgctct ttttaaactg 
tccagttcga gcttacaatc cattgtcttg 
attcatctca tgatttattt gaatttgagt 
ttttgcctat gccgttagta atgaggttat 
tttggaagaa taccagacag ttaatgtttc 



caaacctgac tgtatttata tgcgttattg 60 
agttgccgtt aagaagagag atgcgtagat 120 
ttccggcgac ttcaaggtct ccgcctcgat 180 
tggagctgct tttgcctagg tacgatccga 240 
gattcagatt ttcagaaaac gtcatccatt 300 
caatcctctg gctctcctct tactcaggta 360 
ccataattga tctgtgaaac ttaattaggg 420 
tcgagatgtc tctgcaacgt tagaatcttg 480 
aatactaaat cggtgatgga tttggaattt 540 
agcaacatgt tgtcttgtct ccatgggaac 600 
cttttaccgc cggtgatttt gtgccgcaaa 660 
gacacacaaa aggatctctc gttttcatga 720 
tcacacaact caagtagaaa acactgatgg 780 
aaagattagt ttcaacttaa tgccacctta 840 
ccaactcaac tagagttaaa caatggaatc 900 
tctgactatt tatgtaaaac acaaatggaa 960 
cttagtgtga aaagtataga tcaatgattc 1020 
atggtgaata tggttttaaa tcctctaata 1080 
aacaatttta gaaatattag tggattaagg 1140 
ttttcatttt attaattaaa aaaaaagttc 1200 
taaatggtta tcggtttaaa atatgggcca 1260 
ccaaagtttt atttttactt gttttctttc 1320 
aattttgctt gctctctctc ttacacggcc 1380 
ctcaatctca aattaaatcg gagtcaagta 1440 
tatattgtaa gatttgaaat tttgcagtag 1500 
ttgatctcga tggaattttt tttaagattt 1560 
taattttatt ttaatttgat aagtatgatg 1620 
catttttgca atacgtctaa acttgtctat 1680 
aagtcttgtg ctttctttat tacacaggcc 1740 
gcagaagagg cggttctaat tgttgcatgg 1800 
atttagggga ggcctcagag tttgcactaa 1860 
gtatttgaac aagaatgtgt aggcagaatt 1920 
tttcaactga tgagaatctc ttgatatatt 1980 
accttcgctc tctaggcaac gtatgatttg 2040 
atctttcatc tcctgtgtag atcacccact 2100 
tctgactcat ggcgagtgtg tgcttctttt 2160 
gttgttgcag ccatcgtttc tgccaagatg 2220 
aagaaagtat gcgtttcttc ttgaatgtag 2280 
tctaatatgg aagctgatga actatttatc 2340 
gtttcttctt tgttcatgct atacacttat 2400 
agatctactg ggatggtagt tttcaactat 2460 
gaaggttagt ctttttctgt tcttcgacaa 2520 
atgatttgtt atttactatt tttttctgta 2 580 
tccattttgc tctatgctat gtggtagctt 2640 
cttccggggc ctttcatatc taacactgtg 2700 
ttcactgttt ggttacatat ttttgtgttt 2760 
ctgagtgtgt gcttatctga gaaaacatgt 2820 
tgtctatgca ggggctgcaa tttcatttga 2880 
tcaaggtatg tggttttatg gaatttcttg 2940 
agttaaaaaa gggtctttcc tattgtagct 3000 
tgtaaaactt aattccttca tatttgaggt 3060 



cagttacttt 
tccatcctta 
tctggtaact 
ttgtcagtac 
t.agacaaaga 
ttcacccagt 
cacatcttct 
atgtcctgat 
ccagaactga 
aggcaacaga 
actcttctct 
ctaagacaag 
ccccgtcatc 
tttactgtac 
gccaattcta 
cattttcttt 
taaatttgta 
gttttattgc 
aagtaatgtc 
atcgccaggt 
acgatgtaac 
gtggatgtga 
caaaggtaac 
catacctgtc 
cagggttata 
gaaagagttg 
gacacataac 
ggtgttggag 
tcaacaactg 
acaacagtgt 
cgaatgacat 
aattaaatag 
tctttcttaa 
gattacattt 
taagtttcct 
aggagttata 
tgaaaacaaa 
ttgttctttc 
accaatcagt 
gtgataaaat 
agatcggaaa 
agttctggat 
ttggttcaaa 
catatttctt 
aagtcttaac 
aaagtttggt 
aatatcgtcg 
gtgccttttg 



aaacttggtt 
tttgtactag 
ctcagaaccc 
ttctctataa 
ggtggcagaa 
ttagctaatg 
tctgtggtat 
tgtttagttt 
tgtiacaaaat 
gcttgctgga 
ggacgctggt 
aaagttatct 
ataa^tacca 
tgccatatta 
tcattctcac 
aaattgctca 
ttttgattct 
cactaaccaa 
tgatcgggat 
attccatgat 
ttgctaatgg 
ataaagatga 
tacttctctt 
taaatgattc 
gcagatggtc 
cactgttact 
tacactatca 
attgtttttg 
caataccatc 
ggatcatccc 
aaaaaacaag 
gaaacactcc 
aaaaattgtt 
ttagttaaaa 
taatttttct 
tattaatcaa 
tcaagaaatt 
tcaatgaatc 
gttttcgaat 
tgactaacat 
tcggaattta 
tcattgcttc 
ggatcacata 
caagtaactc 
attttggtca 
gctttcacta 
actctgtttt 
aaatc 



aattgggaaa 
gaagaaggaa 
cttgattaaa 
atccaaccac 
ataacaccag 
gcacagaaaa 
tcgttgtggc 
ttgtacttct 
taatggcatg 
caatttgaga 
gctaaagtta 
gctgagcgat 
tacctgttgt 
accgagaaaa 
agagtccagg 
tgatgatatc 
gtatgtatca 
aaactgcatg 
agcgaggatg 
ttctttctgc 
cttttgaaac 
aaagcaattc 
acacttgaac 
tgcttatgga 
atatctcttg 
catcactctt 
attttgtttc 
attaaactat 
ctcgagaatt 
agtgactcaa 
aacaatgttg 
ggtttagatg 
taggagcaaa 
aaatggattc 
ttttgacttg 
gtacataaca 
aatt:aagaca 
cctcacaagc 
ctttcaggtt 
aattattccc 
cgtttttgtt 
tagttgattc 
atttgcttta 
gaacttgttg 
acattgtttg 
ttacacaggt 
gagtttccca 



tcctatagct 
gtgatgatga 
taccttaata 
aatgttttgc 
gagacttaaa 
tggaattgcc 
ttagaacttc 
cctcgcattc 
ctacaggaaa 
tgactagcaa 
tattaacaac 
cagaggctag 
tacaaatgtt 
tttcttccag 
tgatccaagt 
ttatcaaagc 
acgcaaaaaa 
tttcttgtga 
aagtcgatga 
gttcattaag 
ttaaaaaagc 
atgcatcttt 
acacacaaaa 
actttgagct 
ggcatgtgaa 
ctggtaatat 
gtttttctga 
ggaaccatgg 
gccgtaatac 
acaccaacaa 
acaacaagga 
ataccgatct 
caaagatttt 
tccttaataa 
agaaaaagct 
t:aaaaat:at.a 
cagtgat.taa 
agcaagcttc 
tgtctcgatt 
gttctctcgt 
aaaagattga 
tcgaattgtt 
aaat:tt:gaca 
gaaatctata 
ttctctaaac 
cttatacaag 
acagtggttg 



ggtgaaaatt 
taaatttgag 
gcagtaactc 
agctcgaaac 
gtatgctttt 
ctgctgaatg 
attttacaga 
ttcttgtgag 
ccgtggttta 
cattccacca 
cgaagctgtg 
aaggtttgtt 
cttcctatta 
ccacctactt 
tccttcacct 
atacttggtt 
attatgtcca 
caagccaatg 
cgatgttgca 
taggcaacag 
tgcagatgct 
ggaactcgtt 
agaccttatg 
caaat.'tat.ga 
gtattttcaa 
aagt.acacca 
aagaaaaata 
acttgtcgac 
ctcagtcact 
caa'taacat.'t 
caataacagc 
atcggattgt 
atttgttagt 
ctaaagactg 
cctctagacc 
tatattaagt 
gcttaaaacc 
ttcgattttg 
tcaaactaga 
aagagttggg 
tggtttaggt 
tgatttcgca 
aaacat:acca 
tactctgggc 
tagtttgggt 
actacagtct 
aagcttaagg 



tggtttatat 
cccttctctc 
cttgcttttc 
ctcgtaagcg 
taccgtt:gga 
atiggtaaaat. 
agaagataca 
ggtaatgtta 
ggatatcccg 
gccatagccc 
gtccctgcta 
catcatgaca 
tggataagtg 
cttcagaaac 
acttcttagg 
tgttctcatc 
tgttgtctcc 
gcgcttgagc 
gattttgaag 
aaaatggtat: 
tgatgacttt 
-tgtaagaaaa 
tcttacattc 
ttgatgtttg 
gattttacga 
aacatataca 
aaaaattcca 
tcagccacca 
aacaacaaca 
gtggatcatc 
agagacaagt 
aacttattct 
gtattcaact 
aaaaataaga 
tctagtaaat 
gcaaatiagat: 
ccattttgac 
ctttgacacc 
tcggagtcaa 
atttagcagt 
aataaaacat 
atgcacattt 
tcaaatttct 
tatgtagata 
tctctgtttt 
ctagaagcat 
aggttcttat 



3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5895 



<210> 7 
<211> 1737 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 7 

caagcttctt caattttgct tgctctctct cttacacggc caatcggtgt tttcgcagct 60 



10 



ttcaggcctc 
ttgcatggag 
tgcactaact 
gcagaattgt 
gatatattgt 
atcgtttctg 
atctactggg 
agttagggag 
caactattac 
ttgagttcaa 
tcatatttga 
aacctcgtaa 
ttttaccgtt 
atgat-ggaaa 
tgactagcaa 
tattaacaac 
cagaggctag 
agccaatggc 
atgttgcaga 
aaaagcaatt 
gtcatatctc 
actcatcact 
tcgactcagc 
tcactaacaa 
acattgtgga 
acagcagaga 
attgtaactt 
ttagtgtatt 



aat:acaagac 
-ttgaacaatia 
tcataatcag 
cgcgcgaaat 
aaacctgttc 
ccaagatgct. 
atggtagttt 
gattgttctt 
aactgagggg 
gcttttggaa 
ggaagaagga 
gcgtagacaa 
ggattcaccc 
ccgtggttta 
cattccacca 
cgaagctgtg 
aagccaccta 
gcttgagcaa 
ttttgaagat 
catgcatctt 
ttgggcatgt 
cttctggtgt 
caccatcaac 
caacaacaac 
tcatccgaat 
caagtaatta 
attcttcttt 
caactgatta 



attctatata 
tgacgtaggg 
ctctggacgt 
cctcaccgga 
gactatataa 
tgaactacaa 
tcaactataa 
gtccattttg 
ctgcaatttc 
gaataccaga 
agtgatgatg 
agaggtggca 
agtttagcta 
ggatatcccg 
gccatagccc 
gtccctgcta 
cttcttcaga 
gtaatgtctg 
cgccagatgc 
tggaactcgt 
gaagtatttt 
tggagattgt 
aactgcaata 
agtgtggatc 
gacataaaaa 
aataggaaac 
cttaaaaaaa 
catttttagt 



agcatattgc 
aaattctaat 
tgttgattgt 
ggaagtgatt 
catctttcac 
aattggggca 
ggattgtaat 
ctctatgcta 
atttgaattc 
cagttaatgt 
ataaatttga 
gaaataacac 
atggcacaga 
aggcaacaga 
actcttctct 
ctaagacaag 
aacgccaatt 
atcgggatag 
ttgatgactt 
ttgtaagaaa 
caagatttta 
ttttgattaa 
ccatcctcga 
atcccagtga 
acaagaacaa 
actccggttt 
ttgtttagga 
taaaaaaatg 



agaagaggcg 
ttaggggagg 
atttgaacaa 
tcaactgatg 
cttcgctctc 
aagcgcaaaa 
aatacattac 
tgtggtagct 
atctcatgat 
ttctgtaaaa 
gcccttctct 
caggagactt 
aaatggaatt 
gcttgctgga 
ggacgctggt 
aaagttatct 
ctatcattct 
cgaggatgaa 
tgtggatgtg 
acaaagggtt 
cgagaaagag 
actatggaac 
gaattgccgt 
ctcaaacacc 
tgttgacaac 
agatiga^acc 
gcaaacaaag 
gattctcctt 



gttctaattg 
cctcagagtt 
gaat:gtgtag 
agaatctctt 
taggcaaccc 
gaaagtcaag 
aaagaactga 
tcaaggtggg 
ttatttgaat 
cttaattcct 
ctctgctcga 
aaagta-tgct 
gccctgctga 
caat.t1:gaga 
gctaaagtta 
gctgagcgat 
cacagagtcc 
gtcgatgacg 
aataaaga-tg 
atagcagatg 
ttgcactgtt 
catggacttg 
aatacctcag 
aacaacaata 
aaggacaat:a 
gatctatcgg 
attttatttg 
aataact 



120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1737 



<210> 8 
<211> 107 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 8 

Met Cys Arg Gin Asn Cys Arg Ala Lys Ser Ser Pro Glu Glu Val lie 
15 10 15 

Ser Thr Asp Glu Asn Leu Leu lie Tyr Cys Lys Pro Val Arg Leu Tyr 
20 25 30 

Asn lie Phe His Leu Arg Ser Leu Gly Asn Pro Ser Phe Leu Pro Arg 
35 40 45 

Cys Leu Asn Tyr Lys lie Gly Ala Lys Arg Lys Arg Lys Ser Arg Ser 
50 55 60 

Thr Gly Met Val Val Phe Asn Tyr Lys Asp Cys Asn Asn Thr Leu Gin 
65 70 75 80 

Arg Thr Glu Val Arg Glu Asp Cys Ser Cys Pro Phe Cys Ser Met Leu 
85 90 95 



Cys Gly Ser Phe Lys Val Gly Asn Tyr Tyr Asn 
100 105 



<210> 9 
<211> 463 
<212> DNA 

<213> Oryza sativa 



<400> 9 

acattttcgt 

attaggcatg 

tctgaagacg 

cctgctaatt 

acaagaaagc 

cagttctttc 

gatagtgaag 

gattttgttg 



accgctcaag 
tacatccaca 
attacgtgca 
cattacacgg 
tgtctgttga 
attctcacag 
atgaggttga 
atgttaccaa 



atttaagaag 
tattgtggat 
gagggaaaa'b 
tagcaatctt 
acgagctgat 
ggctcaacca 
tgatgacatt 
agacgaactt 



cgtaaaaggg 
tcaggatcac 
ggtagttctg 
tcagcaccaa 
cccagaaatc 
atggcattgg 
gctgattttg 
attatgcata 



t:ggaaatctc 
ctgaagatgc 
tagcacacgc 
cagtgttaca 
ggcagctcct 
gagcagtttt 
aagatagaca 
tgg 



aagt:ga1:aaa 
ccaggcagga 
ttctgttgat 
gtttgggaag 
acaaaaacgc 
ctcagatcgt 
gatgcttgat 



60 

120 

180 

240 

300 

360 

420 

463 



<210> 10 
<211> 154 
<212> PRT 

<213> Oryza sativa 
<400> 10 

Thr Phe Ser Tyr Arg Ser Arg Phe Lys Lys Arg Lys Arg Val Glu lie 
15 10 15 

Ser Ser Asp Lys lie Arg His Val His Pro His lie Val Asp Ser Gly 
20 25 30 

Ser Pro Glu Asp Ala Gin Ala Gly Ser Glu Asp Asp Tyr Val Gin Arg 
35 40 45 

Glu Asn Gly Ser Ser Val Ala His Ala Ser Val Asp Pro Ala Asn Ser 
50 55 60 

Leu His Gly Ser Asn Leu Ser Ala Pro Thr Val Leu Gin Phe Gly Lys 
65 70 75 80 

Thr Arg Lys Leu Ser Val Glu Arg Ala Asp Pro Arg Asn Arg Gin Leu 
85 90 95 

Leu Gin Lys Arg Gin Phe Phe His Ser His Arg Ala Gin Pro Met Ala 
100 105 110 

Leu Gly Ala Val Phe Ser Asp Arg Asp Ser Glu Asp Glu Val Asp Asp 
115 120 125 

Asp lie Ala Asp Phe Glu Asp Arg Gin Met Leu Asp Asp Phe Val Asp 
130 135 140 



Val Thr Lys Asp Glu Leu lie Met His Met 
145 150 



12 



<210> 11 
<211> 325 
<212> DNA 

<213> Populus tremula x Populus tremuloides 



<400> 11 

acatgcatat 

tgccatgcta 

ccgtacactc 

tgagcaagtt 

tgaagaccga 

gcacttgtgg 



cctgatgctg 
caatttgcaa 
cttcacaaac 
atgtcagatc 
aggatgcttg 
aactcatttg 



aatgtgctca 
agacaagaaa 
gacaattttt 
gggatagtga 
atgattttgt 
tgagg 



attggtacct 
attatcaatt 
tcactcacat 
ggatgaagtt 
agacgtgact 



gggaataatc 
gaacggtctg 
agagctcagc 
gacgatgatg 
aaagatgaga 



ttgcacctcc 60 
acatgagaaa 120 
caatggcagc 180 
ttgcagattt 240 
agcaaatgal: 300 
325 



<210> 12 
<211> 108 
<212> PRT 

<213> Populus tremula x Populus tremuloides 
<400> 12 

His Ala Tyr Pro Asp Ala Glu Cys Ala Gin Leu Val Pro Gly Asn Asn 
15 10 15 

Leu Ala Pro Pro Ala Met Leu Gin Phe Ala Lys Thr Arg Lys Leu Ser 
20 25 30 

lie Glu Arg Ser Asp Met Arg Asn Arg Thr Leu Leu His Lys Arg Gin 
35 40 45 

Phe Phe His Ser His Arg Ala Gin Pro Met Ala Ala Glu Gin Val Met 
50 55 60 

Ser Asp Arg Asp Ser Glu Asp Glu Val Asp Asp Asp Val Ala Asp Phe 
65 70 75 80 

Glu Asp Arg Arg Met Leu Asp Asp Phe Val Asp Val Thr Lys Asp Glu 
85 90 95 

Lys Gin Met Met His Leu Trp Asn Ser Phe Val Arg 
100 105 



<210> 13 
<211> 558 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 13 

atggatccga 

agccactact 

tcacttgagc 

gctgcacatc 

gcagagagat 

gctcatattc 

aacttatcac 

cttgacagag 



ttaagctgac 
tgcctcttca 
aagttatgtc 
tcgaagaaag 
tcataaaact 
cttgggcatg 
tcgacttgtg 
tcaccatgaa 



aacagaagct 
taaacgccag 
tgaccgagat 
ccagatgctt 
ttggaactcc 
tgaagcattc 
ctggagacaa 
caaatgcaat 



aaggtccctg 
ttctatcatt 
agcgaaaatg 
aatggttcca 
tttgttaaac 
tcaagattac 
ttcatgatca 
accatcatct 



ctaagcgatc 
cccgaaccgg 
acgtcgacaa 
tggatgagaa 
agcaaaggat 
acctgcaaga 
aacaatggga 
accataatat 



aaaggctaca 60 
tcagccattg 120 
aaatgatgat 180 
tgaaatcgta 240 
tgttgcagat 300 
gctgcgcagt 360 
ttatggactt 420 
ctcaactacc 480 



13 -i 

aacgatgaca taaacaataa caacacaagg acgactgata atatggatgt tgtcgacgat 540 
gacataaaca gagacaag 558 



<210> 14 
<211> 186 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 14 

Met Asp Pro lie Lys Leu Thr Thr Glu Ala Lys Val Pro Ala Lys Arg 
15 10 15 

Ser Lys Ala Thr Ser His Tyr Leu Pro Leu His Lys Arg Gin Phe Tyr 
20 25 30 

His Ser Arg Thr Gly Gin Pro Leu Ser Leu Glu Gin Val Met Ser Asp 
35 40 45 

Arg Asp Ser Glu Asn Asp Val Asp Lys Asn Asp Asp Ala Ala His Leu 
50 55 60 

Glu Glu Ser Gin Met Leu Asn Gly Ser Met Asp Glu Asn Glu lie Val 
65 70 75 80 

Ala Glu Arg Phe lie Lys Leu Trp Asn Ser Phe Val Lys Gin Gin Arg 
85 90 95 

lie Val Ala Asp Ala His lie Pro Trp Ala Cys Glu Ala Phe Ser Arg 
100 105 110 

Leu His Leu Gin Glu Leu Arg Ser Asn Leu Ser Leu Asp Leu Cys Trp 
115 120 125 

Arg Gin Phe Met lie Lys Gin Trp Asp Tyr Gly Leu Leu Asp Arg Val 
130 135 140 

Thr Met Asn Lys Cys Asn Thr lie lie Tyr His Asn lie Ser Thr Thr 
145 150 155 160 

Asn Asp Asp lie Asn Asn Asn Asn Thr Arg Thr Thr Asp Asn Met Asp 
165 170 175 

Val Val Asp Asp Asp lie Asn Arg Asp Lys 
180 185 



<210> 15 

<211> 4441 

<212> DNA 

<213> Homo sapiens 

<400> 15 

ctctgaggag acactttttt tttcctccct ccttccctcc tctcctcctc ccttcccttc 60 
ccctctcctc ccctctctcc tccttccccc ctcggtccgc cggagcctgc tggggcgagc 120 
ggttggtatt gcaggcgctt gctctccggg gccgcccggc gggtagctgg cggggggagg 180 



14 



1 5^;; 



aggcaggaac 
ccagcgcggg 
cttcgggcgg 
cctcctcctc 
tggagcacgt 
tctatagatt 
cttacatgtc 
atatgttatc 
atttgcagct 
aaaatgaaca 
gaaaggatgt 
ttcctgacct 
aatttgaacc 
gtccaggaag 
t.caatgaaga 
-ttgcacaaat 
aagtagccat 
ctattcttga 
agttcactct 
ctcttgccac 
ctactcaaac 
aggatactcc 
acaatacaag 
actgccgcaa 
tcaactatgt 
atggctccta 
gcaacggacc 
caaaagcaag 
catatagtag 
cacaagaaat 
ccattacaca 
tctggaatct 
gtatgctgtt 
tcatgcttca 
aagctgttac 
ctgcaaacga 
actcaaaaga 
aacaaaaact 
gggaattcat 
gttagatgaa 
tatgcagcat 
cat.gaaaagc 
ttgatctaga 
tttctacttt 
tttagaaatt 
aggattttta 
gaaatcattt 
ttttacaatt 
tcacattgtt 
tgtggataat 
tgcttgtttt 
ctttaaatta 
t:aaggggaga 
caaggatgtc 
aatcattttg 
attttctcca 
attccaactc 



cgcgatggcg 

gtccggggga 

caaatccggc 

cgcggcggca 

ccaggctgac 

tcttcgaact 

tcatcgaaac 

aaaagt-agag 

tacgtttact 

aaattctgtt 

aagttgtcca 

caatcaaaca 

tagtaacagc 

aagagagttt 

gcttccagcc 

gacagtattt 

gcaggaaatg 

tgggaagagg 

tcgttggaca 

tagaaattca 

tattgctgtt 

aaat:gaaaac 

gcaacaaact 

actttatagt 

ttatcatcca 

tgcaggaaat 

agt.taagaga 

catgtctgaa 

tggccacaat 

ggaagtagat 

aat.1:gaagag 

ccatgtcatg 

tgtagaaaat 

tctagtcagc 

caagctccgt 

agaaat:aact 

gaaagctttg 

ctgaaaagct 

cctctaagaa 

gtaaatgatt 

tacatgtata 

aatatttcaa 

aattatttca 

gtaattgtga 

gaagtggtct 

tgaaattata 

gtcaattcgg 

aaaaaatagc: 

gacagtgaaa 

tttagtgcat 

gtttttcttt 

ggattgcaaa 

agtgttctta 

tttgtaatgt 

agcaattttg 

acagaaagtg 

cgagcactgt 



cctcagaagc 
ggcggcttcg 
ggcgggagct 
gcggcggggg 
cacgagcttt 
cggaatctca 
tccagaacaa 
aaaatgaaag 
ggtttcttcc 
accctggaag 
ataaggcaag 
aaacccggaa 
catatggtga 
aatggaatga 
agaagaaaac 
gataaaaaca 
gaagaatgtc 
ctgcctccat 
ggagagacca 
gagagtctcc 
aaagaat^cat 
cgacaaaaat: 
gaagcaagag 
ttactcaagc 
aaaggtgcta 
cctcaggata 
acacctatca 
tttcttgaat 
cgtctgtatt 
agtgaagatg 
ttttctgatg 
aagcatgggt 
tatggacaga 
atgcatgact 
gaaatgcagc 
gaagaacaaa 
gaaacagata 
ctaaccccat 
ttatgttttt 
tcaacaagga 
tcacttttat 
agtattttta 
tatataaatc 
gacattttct 
tcatatgtca 
ttgcattact 
aatgaaaaat 
.acttcttcat 
tgctatgttg 
tgctcacccg 
tttaattaga 
ccaaggaaag 
aaaagtcaac 
gtttcatgaa 
ccctgtgtta 
gattcactac 
ggttgagtaa 



acggcggtgg 
ggggttcggc 
gtggaggggg 
ctgcggtgtt 
tcctccaggc 
tagcaccaat 
acat.caaaag 
gagagcaaga 
acaaaaatga 
tcctgcttgt 
ttcccacagg 
atttcccgtc 
agtcttactc 
ttaatggaga 
gaaatcg^ga 
ggcgcttaca 
caataagcaa 
tcgaaacatt 
atgataaatc 
atcaggaaaa 
tgactacaga 
taagaatatt. 
atgacctgca 
atcttaaact 
ggatagatgt 
ttcatcgcca 
cacatattct 
ctgaagatgg 
tccatagtga 
aaaaggatcc 
ttaatgaagg 
ttattgctga 
aaataattaa 
ttaatcttat 
aaaaattaga 
atgggacagc 
gtgtctcagg 
gttatggaca 
gtttttaatc 
tatttgtatc 
tgatgtcatt 
aactcaacaa 
agaatttttt 
tggggaggga 
actacagaaa 
atttgcagtc 
tataatgtaa 
cttatgcctg 
gtttataaga 
gtatgttttt 
taatcacacg 
aacgcatttg 
cagaaaactg 
tagaatatcc 
tatgtgtttc 
tggcacatta 
catcacctca 



gggagggggc 
ggcggtggcg 
tggcagttac 
accggligaag 
ctttgagaag 
atttttgcac 
gaaaacat.t:t: 
atctcatagc 
taagccatca 
gaaagtttgc 
taaaaagcag 
ccttgcagtt 
gttgctattt 
aaccaatgaa 
ggatggggaa 
gcttttagat 
gaaaagagca 
ttctcaggga 
tacggctcct 
caagcctggt 
tctacaaaca 
ttatcagttt 
ttgcccttgg 
ctgccatagc 
ttctatcaat 
acctggattt 
tgtgtgcagg 
ggaagtagaa 
tacctgctta 
tgaatggcta 
agagaaagaa 
caatcaaatg 
gaagaattta 
tagcataatg 
aaagggggaa 
aaatggattt 
ggtttcaaaa 
aacactgaaa 
atatgttcca 
agggttctac 
aaaacattct 
atgtcatcaa 
tgcatttatg 
aaattggaat 
aggaaaaaaa 
aaactttgat 
ttttacatta 
tttgagaaga 
ttacagacca 
tttttttaac 
gaaaattaag 
agattttaag 
ttatgccttt 
aatagagata 
acgcacatat 
acaagcacca 
attttttatt 



ggctcggggc 
gcggcgacgg 
tcggcctcct 
aagccgaaaa 
ccaacacaga 
agaactctta 
aaagttgatg 
ttgtcagctc 
ccaaactcag 
cacaaaaaaa 
gtgcctttga 
tccagtaatg 
agagtgactc 
aatattgatg 
aagacatttg 
ggggaatatg 
acatgggaga 
cctacgttgc 
attgccaaac 
tcagttaaac 
agaaaagaaa 
ctctataaca 
tgtactctga 
agatttatct 
gagtgttatg 
gcttttagtc 
ccaaaacgaa 
cagcaaagaa 
cctctccgtc 
agagaaaaaa 
gtgatgaaac 
aatcatgcct 
tgtcgaaact 
t:caat:agat:a 
tctgcttccc 
agtgaaatta 
cagagcaaaa 
ttacatttta 
aacaggcact 
ttcacttcat 
gtactttaag 
atatgttgaa 
aacggctgtt 
ggttcccttt 
tagaaattga 
ccttgttttt 
cataagttcc 
tattaaattt 
tttgttttca 
ttgaacattt 
ctgttcatat 
atgtcactta 
tatttgtttg 
agctgacttg 
ttgcagttgg 
ataggttttt 
atccttaaag 



240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 



atattgcatt ttcatattct ttatttataa aggatcaatg ctgctgtaaa tacaggtatt 3660 
tttaatttta aaatttcatt ccaccaccat cagatgcagt tccctatttt gtttaatgaa 3720 
gggatatata agctttctaa tggtgtcttc agaaatttat aaaatgtaaa tactgatttg 3780 
actggtcttt aagatgtgtt taactgtgag gctatttaac gaatagtgtg gatgtgattt 3840 
gtcatccagt attaagttct tagtcattga tttttgtgtt taaaaaaaaa taggaaagag 3900 
ggaaactgca gctttcatta cagattcctt gattggtaag ctctccaaat gatgagttct 3960 
agtaaactct gatttttgcc tctggatagt agatctcgag cgtttatctc gggctttaat 4020 
ttgctaaagc tgtgcacata tgtaaaaaaa aaaaaaaaaa gattatttta ggggagatgt 4080 
aggtgtagaa ttattgctta tgtcatttct taagcagtta tgctcttaat gcttaaaaga 4140 
aggctagcat tgtttgcaca aaaagttggt gattcccacc ccaaatagta ataaaattac 4200 
ttctgttgag taaacttttt atgtcatcgt aaaagctgga aaaatccctt tgtttctatt 4260 
tataaaaaaa gtgcttttct atatgtaccc ttgataacag attttgaaga aatcctgtaa 4320 
gatgataaag catttgaatg gtacagtaga tgtaaaaaaa attcagttta aaagaacatt 4380 
tgtttttaca ttaaatgttt atttgaaatc aaatgatttt gtacataaag ttcaataata 4440 
t 4441 



<210> 16 
<211> 803 
<212> PRT 

<213> Homo sapiens 
<400> 16 

Leu Arg Arg His Phe Phe Phe Pro Pro Ser Phe Pro Pro Leu Leu Leu 
15 10 15 

Pro Ser Leu Pro Leu Ser Ser Pro Leu Ser Ser Phe Pro Pro Arg Ser 
20 25 30 

Ala Gly Ala Cys Trp Gly Glu Arg Leu Val Leu Gin Ala Leu Ala Leu 
35 40 45 

Arg Gly Arg Pro Ala Gly Ser Trp Arg Gly Glu Glu Ala Gly Thr Ala 
50 55 60 

Met Ala Pro Gin Lys His Gly Gly Gly Gly Gly Gly Gly Ser Gly Pro 
65 70 75 80 

Ser Ala Gly Ser Gly Gly Gly Gly Phe Gly Gly Ser Ala Ala Val Ala 
85 90 95 

Ala Ala Thr Ala Ser Gly Gly Lys Ser Gly Gly Gly Ser Cys Gly Gly 
100 105 110 

Gly Gly Ser Tyr Ser Ala Ser Ser Ser Ser Ser Ala Ala Ala Ala Ala 
115 120 125 

Gly Ala Ala Val Leu Pro Val Lys Lys Pro Lys Met Glu His Val Gin 
130 135 140 

Ala Asp His Glu Leu Phe Leu Gin Ala Phe Glu Lys Pro Thr Gin lie 
145 150 155 160 



Tyr Arg Phe Leu Arg Thr Arg Asn Leu lie Ala Pro lie Phe Leu His 
165 170 175 




16 

Arg Thr Leu Thr Tyr Met Ser His Arg Asn Ser Arg Thr Asn lie Lys 
180 185 190 

Arg Lys Thr Phe Lys Val Asp Asp Met Leu Ser Lys Val Glu Lys Met 
195 200 205 

Lys Gly Glu Gin Glu Ser His Ser Leu Ser Ala His Leu Gin Leu Thr 
210 215 220 

Phe Thr Gly Phe Phe His Lys Asn Asp Lys Pro Ser Pro Asn Ser Glu 
225 230 235 240 

Asn Glu Gin Asn Ser Val Thr Leu Glu Val Leu Leu Val Lys Val Cys 
245 250 255 

His Lys Lys Arg Lys Asp Val Ser Cys Pro lie Arg Gin Val Pro Thr 
260 265 270 

Gly Lys Lys Gin Val Pro Leu He Pro Asp Leu Asn Gin Thr Lys Pro 
275 280 285 

Gly Asn Phe Pro Ser Leu Ala Val Ser Ser Asn Glu Phe Glu Pro Ser 
290 295 300 

Asn Ser His Met Val Lys Ser Tyr Ser Leu Leu Phe Arg Val Thr Arg 
305 310 315 320 

Pro Gly Arg Arg Glu Phe Asn Gly Met He Asn Gly Glu Thr Asn Glu 
325 330 335 

Asn He Asp Val Asn Glu Glu Leu Pro Ala Arg Arg Lys Arg Asn Arg 
340 345 350 

Glu Asp Gly Glu Lys Thr Phe Val Ala Gin Met Thr Val Phe Asp Lys 
355 360 365 

Asn Arg Arg Leu Gin Leu Leu Asp Gly Glu Tyr Glu Val Ala Met Gin 
370 375 380 

Glu Met Glu Glu Cys Pro He Ser Lys Lys Arg Ala Thr Trp Glu Thr 
385 390 395 400 

He Leu Asp Gly Lys Arg Leu Pro Pro Phe Glu Thr Phe Ser Gin Gly 
405 410 415 

Pro Thr Leu Gin Phe Thr Leu Arg Trp Thr Gly Glu Thr Asn Asp Lys 
420 425 430 

Ser Thr Ala Pro He Ala Lys Pro Leu Ala Thr Arg Asn Ser Glu Ser 
435 440 445 

Leu His Gin Glu Asn Lys Pro Gly Ser Val Lys Pro Thr Gin Thr He 
450 455 460 



Ala Val Lys Glu Ser Leu Thr Thr Asp Leu Gin Thr Arg Lys Glu Lys 
465 470 475 480 
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Asp Thr Pro Asn Glu Asn Arg Gin Lys Leu Arg lie Phe Tyr Gin Phe 
485 490 495 

Leu Tyr Asn Asn Asn Thr Arg Gin Gin Thr Glu Ala Arg Asp Asp Leu 
500 505 510 

His Cys Pro Trp Cys Thr Leu Asn Cys Arg Lys Leu Tyr Ser Leu Leu 
515 520 525 

Lys His Leu Lys Leu Cys His Ser Arg Phe lie Phe Asn Tyr Val Tyr 
530 535 540 

His Pro Lys Gly Ala Arg lie Asp Val Ser lie Asn Glu Cys Tyr Asp 
545 550 555 560 

Gly Ser Tyr Ala Gly Asn Pro Gin Asp lie His Arg Gin Pro Gly Phe 
565 570 575 

Ala Phe Ser Arg Asn Gly Pro Val Lys Arg Thr Pro lie Thr His lie 
580 585 590 

Leu Val Cys Arg Pro Lys Arg Thr Lys Ala Ser Met Ser Glu Phe Leu 
595 600 605 

Glu Ser Glu Asp Gly Glu Val Glu Gin Gin Arg Thr Tyr Ser Ser Gly 
610 615 620 

His Asn Arg Leu Tyr Phe His Ser Asp Thr Cys Leu Pro Leu Arg Pro 
625 630 635 640 

Gin Glu Met Glu Val Asp Ser Glu Asp Glu Lys Asp Pro Glu Trp Leu 
645 650 655 

Arg Glu Lys Thr lie Thr Gin lie Glu Glu Phe Ser Asp Val Asn Glu 
660 665 670 

Gly Glu Lys Glu Val Met Lys Leu Trp Asn Leu His Val Met Lys His 
675 680 685 

Gly Phe lie Ala Asp Asn Gin Met Asn His Ala Cys Met Leu Phe Val 
690 695 700 

Glu Asn Tyr Gly Gin Lys lie lie Lys Lys Asn Leu Cys Arg Asn Phe 
705 710 715 720 

Met Leu His Leu Val Ser Met His Asp Phe Asn Leu lie Ser lie Met 
725 730 735 

Ser lie Asp Lys Ala Val Thr Lys Leu Arg Glu Met Gin Gin Lys Leu 
740 745 750 

Glu Lys Gly Glu Ser Ala Ser Pro Ala Asn Glu Glu lie Thr Glu Glu 
755 760 765 



Gin Asn Gly Thr Ala Asn Gly Phe Ser Glu lie Asn Ser Lys Glu Lys 
770 775 780 
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Ala Leu Glu Thr Asp Ser Val Ser Gly Val Ser Lys Gin Ser Lys Lys 
785 790 795 800 

Gin Lys Leu 



<210> 17 
<211> 22 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 17 

Cys Pro Phe Cys Ser Met Leu Cys Gly Ser Phe Lys Gly Leu Gin Phe 
15 10 15 

His Leu Asn Ser Ser His 
20 



<210> 18 
<211> 21 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 18 

Cys Pro Phe Cys Ala Glu Ser Tyr Asp lie lie Gly Leu Cys Cys His 
15 10 15 

lie Asp Asp Glu His 
20 



<210> 19 
<211> 20 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 19 

Cys Pro Val Cys Ser Leu Lys Val Gly Val Asp He Val Ala His He 
15 10 15 

Thr Leu His His 
20 
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<210> 20 
<211> 21 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 20 

Cys Ser Phe Cys Lys Arg Glu Phe Arg Ser Ala Gin Ala Leu Gly Gly 
15 10 15 

His Met Asn Val His 
20 



Ci: <210> 21 

<211> 21 
gi> <212> PRT 

tC; <213> Arabidopsis thaliana 

ni <400> 21 

pi Cys Pro Phe Cys Ser Asp Tyr Phe Asp lie Val Ser Leu Cys Cys His 

■i: 15 10 15 

j\ lie Asp Glu Asp His 

■}r: 20 

V <210> 22 

M <211> 21 

<212> PRT 

<213> Arabidopsis thaliana 
<400> 22 

Cys Pro Phe Cys Ser Asp Asp Tyr Asp Leu Val Glu Leu Cys His His 
15 10 15 

lie Asp Glu Glu His 
20 



<210> 23 
<211> 22 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 23 

Cys Pro lie Cys Leu Arg Lys Phe Asp Asn Leu Gin Ala Leu Asn Ala 
15 10 15 

His Leu Asp Val Glu His 
20 




20 

<210> 24 
<211> 21 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 24 

Cys Pro lie Cys Ser Lys Pro Cys Val Gly Glu Asn Gly Leu Gin Met 
15 10 15 

His Met lie He His 
20 



<210> 25 
C^^ <211> 22 

Ri^ <212> PRT 

i£i <213> Schizosaccharomyces pombe 

jlli <400> 25 

n = Cys Pro Tyr Cys Glu He Lys Cys Lys Arg Lys Asp Leu Leu Lys Arg 

15 10 15 

His He Gin Arg Phe His 

fl 20 

<210> 26 
N <211> 22 

<212> PRT 

<213> Caenorhabditis elegans 
<400> 26 

Cys Asp Val Cys Ala Phe Lys Cys Ser Ser Tyr Gin Thr Leu Glu Ala 
15 10 15 

His Leu Thr Ser Asn His 
20 



<210> 27 
<211> 22 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 27 

Cys Pro Val Cys Glu Leu Val He Pro Thr Glu Lys Gly Leu Lys Asn 
15 10 15 

His Met Asn Gin Lys His 
20 



# 



21 

<210> 28 
<211> 22 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 28 

Cys Pro lie Cys Lys Cys Glu Cys Ser Gly Arg Glu Asp Cys Gin Leu 
15 10 15 

His Met Tyr Ala Ser His 
20 



<210> 29 
<211> 22 
<212> PRT 

<213> Drosophila melanogaster 
<400> 29 

Cys Pro Tyr Cys Arg Arg Thr Phe Ser Cys Tyr Tyr Ser Leu Lys Arg 
15 10 15 

u His Phe Gin Asp Lys His 

m 

M 

<210> 30 
<211> 22 
<212> PRT 

<213> Drosophila melanogaster 
<400> 30 

Cys Pro lie Cys Tyr Ala Val lie Arg Gin Ser Arg Asn Leu Arg Arg 
15 10 15 

His Leu Glu Leu Arg His 
20 



<210> 31 
<211> 22 
<212> PRT 

<213> Drosophila melanogaster 



<400> 31 

Cys Cys Phe Cys Ser Met Cys Phe Glu Ser Val Gin Glu Leu Val Arg 
15 10 15 



His Leu Ser Gly His His 
20 



<210> 32 

<211> 22 

<212> PRT 

<213> Homo sapiens 

<400> 32 

Cys Pro Phe Cys Arg Ala Leu Phe Lys Ala Lys Thr Ala Leu Glu Ala 
15 10 15 

His lie Arg Ser Arg His 
20 



<210> 33 
<211> 22 
<212> PRT 

<213> Homo sapiens 
<400> 33 

Cys Pro Trp Cys Thr Leu Asn Cys Arg Lys Leu Tyr Ser Leu Leu Lys 
15 10 15 

His Leu Lys Leu Cys His 
20 



<210> 34 
<211> 22 
<212> PRT 

<213> Homo sapiens 
<400> 34 

Cys Glu Val Cys Ala Phe Ala Cys Lys Arg Lys Tyr Glu Leu Gin Lys 
15 10 15 

His Met Ala Ser Gin His 
20 



<210> 35 
<211> 22 
<212> PRT 

<213> Mus musculus 
<400> 35 

Cys Pro Tyr Cys Pro Pro Asn Gly Arg Val Arg Gly Asp Leu Val Glu 
15 10 15 

His Leu Arg Gin Ala His 
20 




23 

<210> 36 
<211> 21 
<212> PRT 

<213> Mus musculus 
<400> 36 

Cys Arg Phe Cys Ala Lys Val Phe Gly Ser Asp Ser Ala Leu Gin lie 
15 10 15 

His Leu Arg Ser His 
20 



<210> 37 
<211> 22 
<212> PRT 

<213> Rattus norvegicus 
<400> 37 

Cys Asn Tyr Cys Pro Glu Met Phe Ala Asp lie Asn Ser Leu Gin Glu 
15 10 15 

His lie Arg Val Ser His 
20 



<210> 38 
<211> 22 
<212> PRT 

<213> Xiphophorus maculatus 
<400> 38 

Cys Pro His Cys Glu Phe Arg Cys Ala Asp Gin Ser Asn Leu Lys Thr 
15 10 15 

His lie Lys Ser Lys His 
20 



<210> 39 
<211> 39 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 
<222> (1),.(39) 

<400> 39 

gaa aag caa ttc atg cat ctt tgg aac teg ttt gta aga 
Glu Lys Gin Phe Met His Leu Trp Asn Ser Phe Val Arg 
15 10 



# 



24 

<210> 40 
<211> 13 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 40 

Glu Lys Gin Phe Met His Leu Trp Asn Ser Phe Val Arg 
15 10 



m 



[li: 



<210> 41 
<211> 39 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 



rzi <222> {l).-{24) 

ill; 

<400> 41 

gaa aag caa ttc atg cat ctt tga aactcgtttg taaga 



Glu Lys Gin Phe Met His Leu 
1 5 



<210> 42 
<211> 7 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 42 

Glu Lys Gin Phe Met His Leu 
1 5 



<210> 43 
<211> 33 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 
<222> (1) . . (33) 

<400> 43 

tgt ggt age ttc aag ggg ctg caa ttt cat ttg 
Cys Gly Ser Phe Lys Gly Leu Gin Phe His Leu 
15 10 



<210> 44 
<211> 11 
<212> PRT 

<213> Arabidopsis thaliana 



# # 



25 

<400> 44 

Cys Gly Ser Phe Lys Gly Leu Gin Phe His Leu 
15 10 



<210> 45 
<211> 54 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 
<221> CDS 
<222> (1),,(36) 

Ci <400> 45 

iXi tgt ggt age ttc aag gtg ggc aac tat tac aac tga ggggctgcaa 46 

Cys Gly Ser Phe Lys Val Gly Asn Tyr Tyr Asn 
1 5 10 



tttcattt 54 



<210> 46 

|r:^ <2ii> 11 

1^' <212> PRT 

<213> Arabidopsis thaliana 

<400> 46 

Cys Gly Ser Phe Lys Val Gly Asn Tyr Tyr Asn 
15 10 



<210> 47 
<211> 1722 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 47 

caagcttctt 

caggcctcaa 

gcattgagtt 

cactaacttc 

agaattgtcg 

tatattgtaa 

cgtttcttcc 

ctactgggat 

ttagggagga 

aatttcattt 

accagacagt 

atgacgataa 

gtggcagaaa 

taactaatgg 

atcccgaggc 

tagcccactc 

ctgctactaa 



caattttgct 
tccaagacat 
tatcgctatg 
ataatcggct 
cgcgaaatcc 
acctgttcga 
aagatgcttg 
ggtagttttc 
ttgttcttgt 
gaattcatct 
taatgtttct 
atttgagccc 
taacaccagg 
cacagaaaat 
aacagagctt 
ttctctggac 
gacaagaaag 



tgctctctct 
tctatataag 
acgtagggaa 
cttgacgttg 
tcaccggagg 
ctatataaca 
aactacaaaa 
aactataagg 
ccattttgct 
catgatttat 
gtaaaactta 
ttctctctct 
agacttaaag 
ggaatcaccc 
gctggacaat 
gctggtgcta 
ttatctgctg 



tacacagcca 
catattgcag 
attctaattt 
ttgagtgtaa 
aagtgatttc 
tctttcacct 
ttggagcaaa 
attgtaataa 
ctatgctatg 
ttgaatttga 
attccttcat 
gctcgaaacc 
tatgcttttt 
tacttaatga 
ttgagatgac 
aagttatatt 
agcgatcaga 



atcggtgttt 
aagaggcggt 
aggggaggcc 
ttgaacaaga 
aactgatgag 
tcgctctcta 
gcgcaaaaga 
cacattacag 
tggtagcttc 
gttcaagctt 
atttgaggaa 
tcgtaagcgg 
accgttggat 
tggaaaccgt 
cagcaacatt 
gacaagcgaa 
ggctagaagc 



tcgcagcttt 
tctaattgtt 
tcagagtttg 
atgtgtaggc 
aatctcttga 
ggcaacccat 
aagtcaagat 
aaaactgaag 
aaggggctgc 
ttcgaagaat 
gaaggaagtg 
agacaaagag 
tcacccagtt 
ggtttaggat 
ccaccagcca 
gctgtggtcc 
cacctacttc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 
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ttcagaaacg 
tgtctgaccg 
agatgcttga 
actcgtttgt 
cattttcaag 
gattgttttt 
gcaataccat 
acagtgtgga 
atgacataaa 
ttaaatagga 
tttcttaaaa 
tacattttta 



ccaattctat 
ggatagcgag 
tgactttgtg 
aagaaaacaa 
attttacgag 
gattaaacta 
cctcgagaat 
tcgtcccagt 
caacaagaac 
aaatctccgg 
aattgtttag 
gttaaaaaaa 



cattctcaca 
gatgaagtcg 
gatgtgaata 
agggttatag 
aaagagttgc 
tggaaccatg 
tgccgtaata 
gactcaaaca 
aatgttgaca 
cttttatgat 
gagcaaacaa 
aaaatggat^ 



gagtccagcc 
atgacgatgt 
aagatgaaaa 
cagatiggtca 
accgttactc 
gacttgtcga 
gctcagacac 
ccaacaacaa 
acaaggacaa 
accgatttat 
attttttata 
ctgcttataa 



aatggcgctt 
tgcagatttt 
gcaattcatg 
tatctcttgg 
atcactcttc 
ctcagccacc 
caccaccacc 
taacattgtg 
taacagcaga 
cggattgtaa 
tgttagtgta 
ct 



gagcaagtaa 
gaagatcgcc 
catctttgaa 
gcatgtgaag 
tggtgttgga 
aticaacaact. 
aacaacaaca 
gatcatccca 
gacaaagt:aa 
cttattcttc 
ttcaactgat 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1722 



<210> 48 
<211> 40 
IZ^: <212> DNA 

CI; <213> Arabidopsis thaliana 

flJ <400> 48 

ft ; gaaaagcaat tcatgcatct ttggaactcg tttgtaagaa 40 

j\ <210> 49 

<211> 40 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 49 

M gaaaagcaat tcatgcatct ttgaaactcg tttgtaagaa 40 



<210> 50 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_f eature 

<222> (4) . . (7) 

<223> n=a or g or c or t 

<220> 

<223> Description of Artificial Sequence: Xmnl site 

<400> 50 
cttnnnnaag 



<210> 51 

<211> 35 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



27 

<400> 51 

gagaagtagt tacctttgtt ttcttacaga agagt 35 



<210> 52 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PGR product 
<400> 52 

gaaaagcaat tcatgcatct ttggaactct tctgtaagaa 40 

d 

€^ 

jXi <210> 53 

iii <211> 40 

<212> DNA 
ji^i; <213> Artificial Sequence 

<220> 

^ <223> Description of Artificial Sequence: PGR product 



!1 1 



<400> 53 

gaaaagcaat tcatggatct ttgaaactct tctgtaagaa 40 



<210> 54 
M <211> 367 

<212> PRT 
<213> Homo sapiens 

<400> 54 

lie Ala Lys Pro Leu Ala Thr Arg Asn Ser Glu Ser Leu His Gin Glu 
15 10 15 

Asn Lys Pro Gly Ser Val Lys Pro Thr Gin Thr lie Ala Val Lys Glu 
20 25 30 

Ser Leu Thr Thr Asp Leu Gin Thr Arg Lys Glu Lys Asp Thr Pro Asn 
35 40 45 

Glu Asn Arg Gin Lys Leu Arg lie Phe Tyr Gin Phe Leu Tyr Asn Asn 
50 55 60 

Asn Thr Arg Gin Gin Thr Glu Ala Arg Asp Asp Leu His Cys Pro Trp 
65 70 75 80 

Cys Thr Leu Asn Cys Arg Lys Leu Tyr Ser Leu Leu Lys His Leu Lys 
85 90 95 

Leu Cys His Ser Arg Phe lie Phe Asn Tyr Val Tyr His Pro Lys Gly 
100 105 110 



Ala Arg lie Asp Val Ser lie Asn Glu Cys Tyr Asp Gly Ser Tyr Ala 
115 120 125 



28 



Gly Asn Pro Gin Asp lie His Arg Gin Pro Gly Phe Ala Phe Ser Arg 
130 135 140 

Asn Gly Pro Val Lys Arg Thr Pro lie Thr His lie Leu Val Cys Arg 
145 150 155 160 

Pro Lys Arg Thr Lys Ala Ser Met Ser Glu Phe Leu Glu Ser Glu Asp 
165 170 175 

Gly Glu Val Glu Gin Gin Arg Thr Tyr Ser Ser Gly His Asn Arg Leu 
180 185 190 

Tyr Phe His Ser Asp Thr Cys Leu Pro Leu Arg Pro Gin Glu Met Glu 
195 200 205 

Val Asp Ser Glu Asp Glu Lys Asp Pro Glu Trp Leu Arg Glu Lys Thr 
210 215 220 

lie Thr Gin lie Glu Glu Phe Ser Asp Val Asn Glu Gly Glu Lys Glu 
225 230 235 240 

Val Met Lys Leu Trp Asn Leu His Val Met Lys His Gly Phe lie Ala 
245 250 255 

Asp Asn Gin Met Asn His Ala Cys Met Leu Phe Val Glu Asn Tyr Gly 
260 265 270 

Gin Lys lie lie Lys Lys Asn Leu Cys Arg Asn Phe Met Leu His Leu 
275 280 285 

Val Ser Met His Asp Phe Asn Leu lie Ser lie Met Ser lie Asp Lys 
290 295 300 



Ala Val Thr Lys Leu Arg Glu Met Gin Gin Lys Leu Glu Lys Gly Glu 

305 310 315 320 

Ser Ala Ser Pro Ala Asn Glu Glu lie Thr Glu Glu Gin Asn Gly Thr 

325 330 335 

Ala Asn Gly Phe Ser Glu lie Asn Ser Lys Glu Lys Ala Leu Glu Thr 

340 345 350 



Asp Ser Val Ser Gly Val Ser Lys Gin Ser Lys Lys Gin Lys Leu 
355 360 365 



♦ 
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<210> 55 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Motif 
<400> 55 

Gin Ala Leu Gly Gly 
1 5 



<210> 56 
ii: <211> 22 

<212> DNA 

Tf'. <213> Artificial Sequence 

^'Ap -'■ 

jV: <220> 

j^i <223> Description of Artificial Sequence: Primer 

<400> 56 
^ actgttcgtc tccttcatca tg 

r"^ '-■ 

N <210> 57 

<211> 22 
Ci <212> DNA 

H <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 57 

ttgcttgcct gaaaaaagta tg 



<210> 58 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 58 

tgtcgatatg cgaccagtac c 



<210> 59 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



30 - ->.: 

<400> 59 

caggcttaga cccaattgac c 

<210> 60 J 
<211> 33 ^ 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 60 

aggtaggatc cgacatcgtc ttcttattta ccg 

<210> 61 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 61 

ctcttgaatt caaaactatt cctactctca cac 



<210> 62 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 62 

gccaatcggt gttttcgcag ctttc 



<210> 63 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 63 

aagaataagt tacaatccga taaatcgg 



<210> 64 

<211> 22 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 64 

cagtggttga agcttaagga gg 



<210> 65 
<211> 24 
<212> DNA 

<213> Artificial Sec[uence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 65 

gcaatgaata aatcataatc ttgg 



<210> 66 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 66 

tctactggga tggtagtttt c 



<210> 67 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 67 

atatcccgag gcaacagagc ttg 



<210> 68 

<211> 19 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



32 



<400> 68 

catctttgga actcgtttg 



<210> 69 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 69 

ctcagttgta atagttgccc 



<210> 70 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 70 

aagagtgggc tatggctgg 

<210> 71 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 71 

gcaactcttt ctcgtaaaat cttg 



<210> 72 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 72 

gcctccataa ctgtcatcac ate 

<210> 73 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



33 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 73 

tttcattggt catgggatgg 



<210> 74 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 74 

gacttcagag atgggtttat gc 



<210> 75 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 75 

tccatatcta gctccttcgc c 



<210> 76 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 76 

tgcgttcatt aagtaggcaa cagaaaatgg 



<210> 77 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 77 

gagaagtagt tacctttgtt ttcttacaga agagt 



